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<<fc»«c» . A ao»«! outhad hat 
MprodMt apadog lo» m 
UKieascd linear daaaitjca on a auc aicdii 
SMMfhb flying height A Ussinated 
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-JSS^ 'fc' A earW were 

THEORY QP flpfifl a, j^m 

F J*: L* 0 ** a «*em»tic representation of the 
system and ru banc component parts: a laminated 
rJX??* lecord/rKroduce head, tTESi 

^^hthT^J^P'^' a - 00 bi *» current 
*™ch n applied to the head in the reproduce 
mode. The recording media is composed of a substrate 

^i^,^ l 0001 ^ . , 8tor *8 e ta y«f «d * thin low 
eoerw^lugh permeability, overlaying layer which will 
oe referred to as the keeper layer. The keener laver 
material « a NI-Fe alk^ (eTpermalloy). ^ V 
«. • **, * how » * <ta*»l of the gap region of the 

flying head with a conventional recording media without 
the keeper teyer. In the playback mode, a portion of the 
ftlgnaJ dux (indicated by the dashed lines) from a given 
magnetic transition links to the flux path established by 
the magnetic head core. The remainder of the flux fa 



a section of the keeper layer below the physfcaJnn The 
permeaW.ty of the saturated zone is appSSSy eq\2u 

high permeability. In effect the saturated zone defines a 
Sr«>IK. ,he ^ Whh a "^.ctance pK 
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FIgV 2a. Convention*! m^nctic rooordin^ modi* without toper. 
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Fig. 2b. VUftftctk record medit with keeper layer (bit* - 0). 
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necessary to use an Ar fih»»? ,s u$ed> rt may be 

SATuit*TRr. g cprpp tifnrn t n n j 

micromeurgridtiieX ! aSJUKS M,h » <«» 
pmmeten were assum^ k-Jfr f ° lk ™»f 

keeper 
>fledas 



ihe keeper h tSSlStt£^nS!SS?Vi " 

miasms *s§sfs^ 

Jhe keeper layer and form the virtual KtaftSS 



wrth a characteristic reluSJ ^0 ^1e t &^ ,u,iated 



Keeper 
Termination 



Where; ^ = Permeability. 

r =» Keeper thickness, 
d * Flying height. 



^r«^ I? je M d.d jMemoraa ™S^ e ^J«» ** 
in tne record mode, the magnitude of the remrd 
current required to optimize the high eSwrivrtJ li3? i 
much, larger than the value require? to kSS2 the tow 
coerctvjqr keeper, thus the keeper is rendered friiSare^ 
to the recording leaving the Wd head spacedT awav 
IhTfSV 1 W aycr W c 'Wckness of the^ke^r S 
•^eJSPJMh. . ™ ad ««rtional sparingduring 

ISSSS^T 5,ight,y dtgradc ,he ^ cm ' 5 

recnrdW «iS?. f "^ratten of the keepered 

recording media is to place the keeper layer underthe 
h«h ooerennty layer, fne advantages* tSS apwoih * 
that the record spacing loss is not degraded b/ the 

ESS" * * maintainin/aHnfinced 
reproduce properties of a keepered disc. 

J Vh, k } uti,ize * « DC bias to establish the 
S,.^.". D % m Was can be established 

I!T? US ^ a)r ''. For ««mpVe, a permanent magnet can be 
t«ffluJV nt V* c \ w, l' 1 lhe ma »>et« core of the head 
and effect the localized saturation of the keeper layer 
needed to form the virtual gap. An AC current source 
may be employed as well. *The AC current source 
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Fig. 3, Diustrmtiflg finite difference modelling. 
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1™ ^,: n ! t be00me * ^muA at the center of the 
Ffafc .hL? " increased beyond this point Se 
£T ^ ?*P Mwae*ae» rapidly and ejtendVfurther 
from the gap. At greater distances from the^n wE 

^2L!SLii ^ t much . I * r 8 cr currents, at might be 
«woua»Md during writing, the fields mercenary 

_ 5»naU^ignal reciprocity j) used to mum the 

S^^JSft ? r >H3V formed *Vhe keeSr 
W. Such high resolution sensitivity functtonsare 

typfca% teen much clo^r to the heiS 

.. w *>' *> recipfocity principle in this 

application an isolated magneticlnafgeVsSed atotS 
tfte centerbne of the medium and its effecVonth* iota! 
flux entenn| the pole face is examined. The derivative of 
J. 5* W1 iL , 2?5 ct to the P 05 ^ the charge maps 
S^'k^InSft^J 1 ^ Because only t£ 
half space » modelled, there is by implication an muue 

m ^ opposite Affection. For thh 
reason the sensitivity function thus derived is halved in 
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j£? n * ude \ % J «hows the results of this procedure « a 

X^l^ «° u w to one third of the saturatiinflS 
thV ii5tTC^ <r Th« does have an dyruui* ettettS 
S?JT™L of the saturated zone and tends to blur the 
£SS^ ef £ e , f nshWt y function derived^ 

SSESftL A." ^fr that ,he »«MWvny function 
7 ^"Xty *** a lower serwrtrvrrV than tf£t 
O^inedjGredy, due to numerical maccuraciesin the 
model. Mow sigmf fcantly. however, boTh^Srs have 
much higher resolution than the normal semhjvitv 
functional this distance from the head (alsoshown)* 

^f*- J «!><"« the Fourier transform of the 

senamvrty functions plotted in fig. 67 The 

SSZffiSS^" «P«x*«& function is 

strongly dependent on the bias current used. 

This modelling confirmed several of the 
phenomena observed experimentally. At very low bias 
Currents the keeper remains highly permeable and there is 
little measurable output. ATmoderate bias currents a 
n "™" " tuI « ted region appears in the keeper and the 
playback response exhibits reduced spacing toss and 
shorted gap nuD. Significant increases in short, 
wavelength output are indicated. The gap nulbnoves to 
longer wavelengths as the bias current increases. At 
higher currents typical of writing, the keeper becomes 
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the form of the wriw£u^ out it can be seen that 
MEDUPPpp^^ 



Elmer *400 *f dj^£tte&K2 ^ A Pcfk * 
high ooercrvrty wrface tflt.i,. ore s P«nerin*, the 
felted to .bSt Sfc to ^mow Sv^r^"^^ 
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Sub/tgt distance*. 
Target ditaictcr.. 
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-1000 watts 
-2inches(5i»cni) 
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to the same ihieknwV, m d>?di^i 0n "Urates 
Hlooper. The DC oem J^ii? 0 ^measured on a B- 
**»a"d the cowcSST^2 1, 2L2Ll ,,e «' m «bo« 
depending on theVSn^s. A i?, and U 
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a Heid to'disc ^Sl of 5^%%*** «™*Ponded to 
Higher fWl2^ ^^ftf? f0 L lhc hc *< 

and also optiniiiedtorive >^ ^Jrii!?* w «*«»tioduoed 
actus! recorikvefa werTn^Wn;* 1 50 U<± ^ 
unkeepered and k™rL 12 "unuunpeiw for the 

results of^whichTorboSkLS^L?^^ ** 
are shown infk. X. ^eSv^^ "^••P^ 
are due to the 3&J^^S i £S^P^ tn W»mc* 
*at the keepered^Sn^i?. ^i 1 "^ No * 

the unkeepefed iff B iafi "iSffi? .ft 84 ^ for 
output of the ineari .».. i. maximum 

thmd feature of this data is ttu^^nZtr*™; ^ 
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ff^H? <J«f * further corrected for thickness losses 
fSSS iXJL the flying height S tn 

*- 2-0^+0 + eV2))U2 

Where: 

• = Recorded transition length. 

£*r = Remenent magnetization of media. 

"c ~ Ronenent coerctvity of media. 

« • Media storage layer thickness. 

d - Spacing between head and storage layer. 

Note that the spacing parameter d for the keepered dise is 

tne Keeper layer on top of the storage layer. Placina the 
k««p>rliyer under the storage layeV may worKuaty 
™$:&y** k and thi additional Wing Xing 
^y"^,^ "«asured total spaans lb* an! 
subtracting the calculated transition width a value for the 
effective reproduce spacing can be attained. Table 3 gives 
tne results of both the measured and calculated 
parameters _for both discs. wuwuwn 
It is seen that the resulting effective reproduce 
spacing for the unkeepered disc is veiy dose to the 
measurement based on interferometry, but the keepered 
disc I effective spacing is actually slightly negative! This 
negative spacing implies either a tolerance build up in the 
measurements or that an additional unidentified effect is 
occurring which decreases the effective spectra slope. 
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A novel means of reducing, if not eliminating «h. 
reproduce spacing loss and an eff^c VeSoft £f 

^^^^^^ 

SS'r^TOii of P?»« bk! noise and 
g^mon from use of bias and keeper 

3. &pk»re use of keeper as underUycr. 

4. Study keeper use on vertical media. 

if i£&£? t .!f e ? pered Systems «ay hold the promise 
of sieuf icantly ^increasing recording densities without the 
reha&biy penalties of decreased f^mg heigh to/^^ 
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